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(57) ABSTRACT

A roofing system includes a construction board positioned
over a roof deck and a plurality of fastening plates posi-
tioned on a top surface of the construction board. At least
one connector extends between two of the plurality of
fastening plates and is positioned on the top surface of the
construction board. The construction boards may be insula-
tion or cover boards, and in certain embodiments may be
polyisocyanurate boards. Fasteners are driven through the
fastening plates and the construction boards and into an
underlying roof deck to secure the construction boards in
place.

19 Claims, 4 Drawing Sheets
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1
FASTENING PLATE ASSEMBLY

This application claims priority from Provisional Patent
Application Ser. No. 61/490,824, filed on May 27, 2011,
which is incorporated herein by reference in its entirety.

FIELD OF THE INVENTION

One or more embodiments of the present invention relate
to a fastening plate assembly for use in a roofing system. In
certain embodiments, the fastening plate assembly may
secure one or more construction boards to a roof deck and
may include a plurality of connecting members extending
between a plurality of fastening plates.

BACKGROUND OF THE INVENTION

The construction industry commonly uses modified bitu-
men membranes or single ply membranes to provide a
waterproof barrier on flat or low-slope roofs. An insulation
or protective layer formed from construction boards is often
provided over the roof deck and under the membranes. The
most common construction boards are made of polyisocya-
nurate, also referred to as iso boards, and may be coated with
a protective facer that can be either rigid or flexible and can
be fire or flame retardant. The construction boards provide
thermal insulation and a uniform surface over which the
membranes are installed.

Construction boards are conventionally secured to the
roof deck by fasteners passing through the construction
board and into the roof deck. A fastening plate, also referred
to as an insulation plate, is often provided on a top surface
of'the construction board, and includes a hole through which
the fastener is received. The fastening plate provides a larger
surface area of contact with the top surface of the construc-
tion board to improve the wind uplift resistance of the
construction board. Fastening plates are available commer-
cially in a wide variety of forms, but are often circular in
shape and may have a diameter of approximately 3 inches.
The fastening plates may include ribs or other strengthening
devices to improve the rigidity of the fastening plate.

Due to the wind uplift forces experienced on many roof
surfaces, it is often necessary to provide a large number of
fastening plates and fasteners to adequately secure the
construction board to the roof deck. For example, a con-
struction board that is 4 feet by 4 feet may require as many
as 16 fastening plates and fasteners to adequately secure it
to a roof deck. Similarly, a construction board that is 8 feet
by 4 feet may require as many as 32 fastening plates and
fasteners to adequately secure it to a roof deck. The wind
uplift resistance of a construction board secured with fas-
tening plates and fasteners is also dependent upon the
location and spacing of the fastening plates during installa-
tion. Thus, weak areas that are susceptible to failure may be
created during installation if roofing technicians do not
correctly locate and space the fastening plates and fasteners
in the construction board. When a weak point is created, and
one fastening plate fails, additional stress is placed upon
adjacent fastening plates, and failure of the entire roofing
assembly then becomes more likely.

Thus, there is a need for an improved fastening plate
assembly that provides better wind uplift resistance of a
construction board.

SUMMARY OF THE INVENTION

One or more embodiments of the present invention pro-
vide a fastening plate assembly comprising: a plurality of

35

40

45

55

65

2

fastening plates; and at least one connector extending
between two of said plurality of fastening plates.

One or more embodiments of the present invention also
provides a roofing system comprising: a construction board
positioned over a roof deck; a plurality of fastening plates
positioned on a top surface of said construction board; and
at least one connector extending between two of said plu-
rality of fastening plates and positioned on said top surface
of said construction board.

One or more embodiments of the present invention also
provides a method of installing construction boards over a
roof deck as part of a roofing system, the method comprising
the steps of: positioning a construction board on a roof deck;
positioning a fastening plate assembly over the construction
board, the fastening plate assembly including a plurality of
fastening plates and at least one connector extending
between two of the fastening plates, the fastening plates
including an aperture therethrough; driving a fastener
through the aperture in each fastening plate and the con-
struction board and into the roof deck.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a top elevational view of a construction board
and a fastening plate assembly according to the concepts of
the present invention;

FIG. 2 is a top elevational view of an alternative embodi-
ment of a fastening plate assembly according to the concepts
of the present invention;

FIG. 3A is a sectional view of a portion of a fastening
plate assembly according to the concepts of the present
invention;

FIG. 3B is a sectional view of a portion of the fastening
plate assembly showing an alternative connection mecha-
nism for the connectors;

FIG. 4 is a top elevational view of a plurality of construc-
tion boards secured by an alternative embodiment of the
fastening plate assembly according to the concepts of the
present invention; and

FIG. 5 is a top elevational view of a plurality of construc-
tion boards and another alternative embodiment of the
fastening plate assembly according to the concepts of the
present invention.

DETAILED DESCRIPTION OF THE
ILLUSTRATIVE EMBODIMENTS

In one or more embodiments, the fastening plate assembly
of the present invention includes a plurality of fastening
plates and one or more connectors extending between the
fastening plates. The fastening plate assembly may be used
to secure one or more construction boards over a roof deck.
The fastening plate assembly of this invention advanta-
geously increases the wind uplift resistance of the construc-
tion boards. In addition, proper placement of the fastening
plates on the construction boards is ensured because the
connectors will not allow for significant deviation from the
preferred spacing.

Referring now to FIG. 1, a fastening plate assembly is
shown and is generally indicated by the numeral 10. Fas-
tening plate assembly 10 includes a plurality of spaced
fastening plates 12. In one or more embodiments, connectors
16 extend between one or more adjacent fastening plates 12.

Fastening plates 12 may be of any desired size and shape
suitable for positioning over a construction board. In one or
more embodiments, fastening plates 12 may be generally
circular in shape. In other embodiments, fastening plates 12



US 9,856,651 B2

3

may be generally square or rectangular in shape. In certain
embodiments, fastening plates 12 may be made of a metal.
In one or more embodiments, fastening plates 12 include a
hole 18 therethrough to receive a fastener 20. Hole 18 may
be sized and shaped to receive the intended fastener. Any
known fastener may be used to secure the fastening plate to
the underlying roof deck. Examples of conventional fasten-
ing plates are disclosed in U.S. Pat. Nos. 5,908,278; 5,707,
181; 4,757,661; 4,712,959; 4,663,910; 6,558,098; 6,565,
303; 7,320,179; 5,069,589; 4,862,664; and 4,834,600.

In one or more embodiments, the fastening plates 12 may
be secured to and positioned over construction boards 14
that are arranged on a roof deck 19. In certain embodiments
the fastening plates 12 may be secured by the fasteners 20
received therethrough. The construction boards 14 may be
any known type of board positioned over a roofing surface
for the purpose of protecting and/or insulating the structure,
or supporting the roofing assembly. In one or more embodi-
ments, construction boards 14 may be formed from low
density polyisocyanurate, expanded polystyrene, extruded
polystyrene, and/or phenolic to create insulation boards. In
other embodiments, construction boards 14 may be formed
from high density polyisocyanurate, wood fiber, perlite, and
gypsum and other known materials used to create rigid cover
boards.

In certain embodiments, construction boards 14 may be
low density polyisocyanurate boards, which are also referred
to as insulation boards. In one or more embodiments, the
insulation boards may be characterized by a foam density
(ASTM C303) that is less than 2.5 pounds per cubic foot (12
kg/m?), in other embodiments less than 2.0 pounds per cubic
foot (9.8 kg/m?), in other embodiments less than 1.9 pounds
per cubic foot (9.3 kg/m?), and still in other embodiments
less than 1.8 pounds per cubic foot (8.8 kg/m?). In one or
more embodiments, the insulation boards are characterized
by having a density that is greater than 1.50 pounds per cubic
foot (7.32 kg/m?), or in other embodiments greater than 1.55
pounds per cubic foot (7.57 kg/m?).

Where the density of the insulation boards is less than 2.5
pounds per cubic foot, it may be advantageous for the
insulation board to be characterized by having an index of at
least 120, in other embodiments at least 150, in other
embodiments at least 175, in other embodiments at least
200, and in other embodiments at least 225, as determined
by PIR/PUR ratio as determined by IR spectroscopy using
standard foams of known index (note that ratio of 3 PIR/
PUR provides an ISO Index of 300). Foam construction
boards of similar nature are described in U.S. Pat. Nos.
7,612,120, 7,387,753, 7,838,568, 6,774,071, 6,372,811,
6,117,375, 6,044,604, 5,891,563, 5,573,092, U.S. Patent
Application Publication Nos. 2004/0109983, 2003/0082365,
and 2003/0153656, which are incorporated herein by refer-
ence.

In other embodiments, construction boards 14 may be
high density polyisocyanurate boards, which are also
referred to as cover boards. In one or more embodiments, the
cover boards may be characterized by a density that is
greater than 2.5 pounds per cubic foot (12.2 kg/m?), as
determined according to ASTM C303, in other embodiments
the density is greater than 2.8 pounds per cubic foot (13.7
kg/m?), in other embodiments greater than 3.0 pounds per
cubic foot (14.6 kg/m?), and still in other embodiments
greater than 3.5 pounds per cubic foot (17.1 kg/m?). In one
or more embodiments, the density of the cover boards may
be less than 20 pounds per cubic foot (97.6 kg/m?), in other
embodiments less than 10 pounds per cubic foot (48.8
kg/m?), in other embodiments less than 6 pounds per cubic
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foot (29.3 kg/m?), and in other embodiments less than 5.5
pounds per cubic foot (26.9 kg/m?). Foam construction
boards of similar nature are described in U.S. Pat. No.
7,972,688 and U.S. Patent Application Publication No.
2010/0031603, which are incorporated herein by reference.

In certain embodiments, the construction boards 14 may
be sized to a 4 foot by 8 foot sheet (e.g., 3.75 feet by 7.75
feet), a 4 foot by 10 foot sheet, or a 4 foot by 4 foot sheet.
In one or more embodiments, the thickness of the construc-
tion boards 14 may be greater than about 0.5 inches. In other
embodiments, the thickness of the construction boards 14
may be from about 0.375 to 4.5 inches, or in other embodi-
ments from about 1.0 to 4.0 inches in thickness.

In one or more embodiments, construction board 14 may
include a facer on one surface thereof. In other embodi-
ments, construction board 14 may include a facer on oppos-
ing planar surfaces. The facers may include any suitable
materials known to those skilled in the art and suitable for
the intended purpose. For example, the art teaches cellu-
losic, foil, and fiberglass facers. In certain embodiments, a
cellulosic facer may be provided with a water resistant
coating, as disclosed in co-pending PCT application serial
no. PCT/US11/32461.

The number of fastening plates 12 utilized to secure a
single construction board may vary depending upon the size
of the construction board, the materials used to form the
construction board and facer (if provided), and the wind
uplift resistance required for the specific roofing assembly
being installed. For example, a construction board 14 that is
approximately 4 foot by 4 foot may be secured by between
4 and 16 fastening plates. Similarly, a construction board 14
that is approximately 4 foot by 8 foot may be secured by
between 5 and 32 fastening plates.

In one or more embodiments, fastening plates 12 may be
spaced on construction boards 14 to form recommended
patterns, which may provide improved wind uplift resis-
tance. For example, a recommended pattern for fastening
plates 12 on a 4 foot by 4 foot construction board 14 may
include fastening plates 12 positioned at each corner
approximately 12 inches from each edge, and at a center of
the construction board 14, as shown in FIG. 1. Similarly, a
recommended pattern for fastening plates 12 on a 4 foot by
8 foot construction board 14' may include fastening plates 12
positioned as shown by the fastening plate assembly gener-
ally indicated by the numeral 10" in FIG. 2.

Connectors 16 extend between two fastening plates,
thereby connecting the fastening plates to one another. In
one or more embodiments, and as shown in FIG. 3A,
connectors 16 may be attached directly to the fastening
plates 12 by any method or mechanism known to those
skilled in the art. For example, where connectors 16 are
metal, they may be welded to an outer circumference of
fastening plates 12. In other embodiments, and as shown in
FIG. 3B, connectors 16 may be looped around the fasteners
20 received in fastening plates 12. While FIG. 3B shows
connectors 16 looped around fasteners 20 below plate 17, it
is also contemplated that connectors 16 may be looped
around fasteners 20 adjacent the upper surface of plate 17.
It is also contemplated that, where connectors 16 extend
below fastening plates 12, a recess or holes may be provided
to receive connectors 16 and allow plate 17 to rest flush on
the upper surface of the construction board 14.

In one or more embodiments, connectors 16 may be a
metal wire capable of manipulation. In certain embodiments,
the wire connectors may have a diameter of between
approximately 0.015 and 0.125 inches. In one or more
embodiments, wire connectors may be flexible and capable
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of being rolled up. In other embodiments, wire connectors
may be generally rigid. In one or more embodiments,
connectors 16 may be made of plastic, metal or other
suitable materials known to those skilled in the art. In certain
embodiments, connectors 16 may be substantially rigid,
meaning incapable of significant bending without breaking.
In other embodiments, connectors 16 may be flexible and
capable of bending and manipulation without breaking.

In one or more embodiments, each fastening plate 12 of
fastening plate assembly 10 includes at least one connector
16 secured thereto and extending to an adjacent fastening
plate 12, in other embodiments each fastening plate 12
includes at least two connectors 16 secured thereto and
extending to adjacent fastening plates, and in other embodi-
ments each fastening plate 12 includes at least three con-
nectors 16 secured thereto and extending to adjacent fasten-
ing plates.

The embodiments of the invention shown in FIGS. 1 and
2 depict a fastening plate assembly adapted to secure a single
construction board to a roof deck. Thus, fastening plate
assemblies 10 and 10' are smaller than the top surface of
construction boards 14 and 14', and cover only one con-
struction board. However, it is also contemplated that a
fastening plate assembly 10 according to the concepts of the
present invention may extend between two or more adjacent
construction boards 14. Thus, a single fastening plate assem-
bly may be sized to cover 2, 3, 4, or any desired number of
construction boards.

In one or more embodiments, the fastening plate assembly
may be sized to cover an entire row of construction boards
extending across a roof surface. In the same or other
embodiments, the fastening plate assembly may be sized to
cover 2 or more rows of construction boards extending
across a roof surface. In certain embodiments, a single
fastening plate assembly may be sized to cover the con-
struction boards of an entire roofing assembly. Thus, in one
or more fastening plate assemblies connectors 16 would
extend between fastening plates 12 on adjacent construction
boards 14.

In one or more embodiments, connectors 16 may be
flexible and capable of rolling. In certain embodiments, the
flexible connectors 16 may allow for the creation of a
fastening plate assembly 30 that may be unrolled over a
plurality of construction boards 32 on a roofing surface. As
shown in FIG. 4, one or more fastening plate assemblies 30
may be positioned over construction boards 32 to secure the
construction boards to the roof deck. In one or more embodi-
ments, the fastening plate assembly 30 may extend across
the entire roof surface. In other embodiments, more than one
fastening plate assembly 30 may be joined end to end or side
to side to extend across the roof surface. In certain embodi-
ments, a plurality of fastening plate assemblies 30, each
having varying numbers of fastening plates 12, may be
positioned at different locations over a roof surface to
account for varying wind uplift forces at the various loca-
tions on the roof surface.

The connectors 16 of the insulation assembly 30 may
extend between fastening plates 12 on adjacent construction
boards 32, effectively connecting the two construction
boards for purposes of wind uplift resistance. While a
particular arrangement of fastening plates 12 and connectors
16 are shown in FIG. 4, it will be appreciated by those
skilled in the art that numerous modifications may be made
to the number, spacing and location of the fastening plates
12 of the fastening plate assembly 30. In addition, fastening
plate assembly 30 may be manufactured in a variety of sizes
to facilitate installation of the roofing system.
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In one or more embodiments, fastening plate assembly 30
may be pre-manufactured at a factory and rolled for storage
and shipping. In certain embodiments, fastening plate
assembly 30 may be unrolled directly over construction
boards 32 positioned on a roofing surface. In this way,
technicians can install the fastening plates 12 over the
construction boards 32 in less time and with less effort than
with conventional methods. Furthermore, the inclusion of
connectors 16 between fastening plates 12 ensures that the
fastening plates are properly positioned and spaced from one
another to provide optimal wind uplift resistance.

In an alternative embodiment, fastening plates 12 may be
connected by plastic netting 40 positioned over construction
boards 32. In this case, the plastic netting 40 acts as the
connector extending between adjacent fastening plates 12.
Plastic netting 40 may be provided in any desired pattern,
and may be made of any suitable plastic. Suitable plastic
nettings 40 for use with the present invention are available
commercially, such as orange plastic safety netting used at
constructions sites. For example, suitable plastic netting is
available under the trade name Sentry Secura (U.S. Fence,
Erie, Pa.). Plastic netting 40 may be unrolled over construc-
tion boards 32 in an overlapping arrangement so that sub-
stantially all of the construction boards 32 are covered by
plastic netting 40. Fastening plates 12 may then be posi-
tioned over plastic netting 40 and construction boards 32 and
installed conventionally. Like connectors 16, plastic netting
40 effectively connects the fastening plates 12 to transfer
forces therebetween and thereby improve the wind uplift
resistance of the roofing assembly.

In one or more embodiments, the construction boards 14
may be installed directly over a roof deck or roofing surface.
The roof deck may be any suitable material, such as, for
example, wood, concrete, and metal. The construction
boards may be positioned end to end and edge to edge to
cover substantially all of the roofing surface. In certain
embodiments, two layers construction boards 14 may be
provided. For example, insulation boards may be positioned
immediately over the roof deck, and cover boards may be
positioned over the insulation boards to provide additional
thermal resistance and added protection. In other embodi-
ments, cover boards may be installed over an existing
roofing membrane assembly and prior to installation of a
new roofing membrane assembly.

The fastening plate assembly of the present invention is
positioned over the construction boards on the roof deck,
and fasteners are driven through the fastening plates to
secure the construction boards to the roof deck. In one or
more embodiments, the fastening plate assembly may be
positioned over a single construction board 14. In other
embodiments, the fastening plate assembly may be sized to
extend across multiple construction boards, and may be so
positioned during installation. In certain embodiments,
where connectors 16 are flexible, the fastening plate assem-
bly may be unrolled over the construction boards during
installation. In any case, once the fastening plate assembly
is positioned as desired, the fasteners are driven through the
fastening plates and the construction board and into the roof
deck.

Various modifications and alterations that do not depart
from the scope and spirit of this invention will become
apparent to those skilled in the art. This invention is not to
be unduly limited to the illustrative embodiments set forth
herein.



US 9,856,651 B2

7

The invention claimed is:

1. A pre-assembled fastening plate assembly comprising:

aplurality of fastening plates, wherein each said fastening
plate is spaced apart and in a planar orientation with
one another, each said fastening plate has an outer
circumference and a central portion which has an
aperture adapted to receive a fastener, wherein said
central portion axially extends from said fastening plate
a distance no more than said thickness of said fastening
plate; and

at least two wire connectors extending from each one of
said plurality of fastening plates prior to use, wherein
each said connector is connected to another fastening
plate of said plurality of fastening plates, and wherein
said at least two wire connectors are oriented at an
angle other than 180° with respect to said fastening
plate from which said at least two wire connectors
extend and where said at least one wire connector is
secured to and extends radially from said outer circum-
ference of said fastening plates and wherein all said
plurality of fastening plates and all said wire connectors
are maintained in said planar orientation.

2. The fastening plate assembly of claim 1, where said
wire connector includes a metal material and is welded to
said fastening plates.

3. The fastening plate assembly of claim 1, where said
wire has a diameter of between approximately 0.015 and
0.125 inches.

4. The fastening plate assembly of claim 1, where said
wire connector is substantially rigid.

5. The fastening plate assembly of claim 1, where said
wire connector is substantially flexible.

6. The fastening plate assembly of claim 1, where each
said fastening plate has at least two wire connectors secured
thereto, and wherein said wire connectors are oriented at
angles of about 90° or 45° from each other.

7. A roofing system comprising:

a substantially planar construction board positioned over

a roof deck;

a plurality of fastening plates and at least two wire
connectors pre-assembled to said plurality of fastening
plates and positioned on a top surface of said construc-
tion board, wherein each said fastening plate is spaced
apart from one another and disposed on a planar
orientation on said substantially planar board, each said
fastening plate having a central portion which has an
aperture adapted to receive a fastener, wherein said
central portion axially extends from said fastening plate
a distance no more than said thickness of said fastening
plate; and

wherein said at least two wire connectors extending from
each one of said plurality of fastening plates wherein
each said wire connector is connected to another fas-
tening plate of said plurality of fastening plates, and
wherein said at least two wire connectors are oriented
at an angle other than 180° with respect to said fasten-
ing plate from which said at least two wire connectors
extend, wherein all said connectors and all said fasten-
ing plates are positioned on said top surface of said
construction board and are maintained in said planar
orientation.

8. The roofing system of claim 7, where said fastener is
received through said aperture, said fastener extending
through said construction board and into said roof deck.

9. The roofing system of claim 8, where said wire con-
nector is secured around said fastener.
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10. The roofing system of claim 7, where each said
fastening plate has an outer circumference and said wire
connector is secured to and extends radially from said outer
circumference.

11. The roofing system of claim 7, where said at least two
wire connectors extend from each said fastening plate at
angles of about 90° or 45° from each other.

12. A method of installing construction boards over a roof
deck as part of a roofing system, the method comprising:

positioning a substantially planar construction board on a
roof deck;

positioning a pre-assembled fastening plate assembly
over the construction board, the fastening plate assem-
bly including a plurality of fastening plates connected
by at least two connectors, wherein each said fastening
plate is spaced apart from one another and disposed in
a planar orientation on said substantially planar con-
struction board, each said fastening plate has an outer
circumference and a central portion which has a cen-
trally disposed aperture therethrough adapted to receive
a fastener, wherein said central portion is raised axially
extends from said fastening plate a distance no more
than said thickness of said fastening plate, and each
said fastening plate has said at least two wire connec-
tors extending from said outer circumference of each
one of said plurality of fastening plates wherein each
said wire connector is connected to another fastening
plate of said plurality of fastening plates, and wherein
said at least two wire connectors are oriented at an
angle other than 180° with respect to said fastening
plate from which said at least two wire connectors
extend, the fastening plates including an aperture there-
through and wherein all said plurality of fastening
plates and all said wire connectors are maintained in
said planar orientation to maintain contact with said
substantially planar construction board; and

driving a fastener through the aperture in each fastening
plate and the construction board and into the roof deck.

13. The method according to claim 12, further compris-
ing:

extending said at least two wire connectors at angles of
about 90° or 45° from each other.

14. A fastening plate assembly, comprising:

a plurality of fastening plates pre-assembled to one
another with at least two connectors, each said fasten-
ing plate spaced apart from one another and wherein
each said fastening plate has a central aperture adapted
to receive a fastener therethrough.

15. The fastening plate assembly according to claim 14,
wherein each said fastening plate has a raised central portion
axially extending from said fastening plate a distance no
more than a thickness of said fastening plate.

16. The fastening plate assembly according to claim 14,
wherein each said fastening plate has an outer circumference
from which a corresponding said connector extends.

17. The fastening plate assembly according to claim 14,
wherein said at least two connectors are flexible to allow the
assembly to be rolled for storage and then unrolled for
installation.

18. The fastening plate assembly according to claim 17,
wherein said connectors are wire and flexible.

19. The fastening plate assembly according to claim 14,
wherein each said fastening plate has a central portion
through which said aperture extends, said central portion
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axially extends from said fastening plate a distance no more
than said thickness of said fastening plate.
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